I3
m| —

. T

REPUKI DUCUMENTATION PAGE

AD-A236 623

Form Approved
OMB No. 0704-0188

12. REPORT SECURITY CLASSIFICATION

Unclassified

1b. RESTRICTIVE MARKINGS

NA L WA U T -
2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT |
NA - X
2b. DECLASSIFICATION / DOWNGRADING SCHEDULE Distribution unlimited TR s

e -

NA S - o
2 PERFORMING ORGANIZATION REPORT NUMBER(S) = 5. MONITORING ORGANIZATION REPORT NUMBER(S) ' 1¢ ¢ © .5, _ |
NA . - R
L kg
6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL [ 7a. NAME OF MONITORING ORGANIZATION .. ., .. T
Regents of the University (’f applicable) Ty
of California NA Office of Naval Research:. a-ei:.r<.

6c¢.

8a.

ADDRESS (City, State, and ZIP Code)
Office of Research Development & Admin.
Cheadle Hall, Room 3227
Santa Barbara, CA 93106

7b. ADDRESS (City, State, and ZIP Code)
800 N. Quincy St. L
Arlington, VA 22217-5000 F\’

’,‘l Vel

’ . DeG 4

an

tn3/ed

Ny

NAME OF FUNDING /SPONSORING 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NU!\EBER N
ORGANIZATION (1f applicable) ! %%gq
Office of Naval Research ONR NO0O14-88-K-0060 ~—

8¢ ADDRESS (City, State, and ZIP Code)

800 N. Quincy St.
Arlington, VA 22217-5000

10. SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO. | NO. NO ACCESSION NO.
61153N RRO4106 4412028

1

TITLE (Include Security Classification)

(U) Molecular Biology of the Photoregulation of Photosynthetic Light-Harvesting

Complexes in Marine Dinoflagellates

12. PERSONAL AUTHORI(S)
Prezelin, Barbara B., Triplett, Edward L.
13a. TYPE OF REPORT 13b TIME COVERED 14. DATE OF REPORT (Year, Month, Day) |15 PAGE COUNT

FROM _10/87 T0_3/91]

Final

June 4, 1991 4

16 SUPPLEMENTARY NOTATION

17, COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP Dinoflagellates, peridinin, chlorophyll a-proteins (PCP),
06 03 gene cloning, gene regulation

19 ABSTRACT (Continue on reverse if necessary and identify by block number)

Qur goal is to continue to use biotechmological techniques to study the genetic bases
of light~ and nutrient-regulation of photosynthetic light-harvesting complexes in
We chose the peridinin-chlorophyll a-protein (PCP) complexes

marine dinoflagellates.

. of dinoflagellates as a model system for proposed genetic analyses.
plankton are a spectral representative of the large group of marine algae whose

are dominated by blue-light absorbing xanthophylls,
knowledge gained through study of the PCP system may also provide insights into the
related fucoxanthin-system of diatoms, chrysophytes and brown algae.

light-harvesting components

closely

Since these phyto-

20 DISTRIBUTION/AVAILABILITY OF ABSTRACT

2 uncLassirieounumiTED  CJ SAME as RPT [J DTIC USERS

21, ?BS)TRACT SECURITY CLASSIFICATION
U

DEFENSE TECHNICAL INFORMATION CENTER

22a NAME OF RESPONSIBLE INDIVIDUAL

™M i MarvrAan

22c OFFICE SYMBOL
ONR

22b TELEPHONE (Include Area Code)
(703)696-4760

Previous editions are obsolete.

S/N 0102-LF-014-6603

SECURITY CLASSIFICATION OF THIS PAGE

a\ @ \\ 0%




C C REPORT

GRANT #: N00014-88-~-K-0060 R&T CODE: 4412028---03
CcIP GATORS: Dr. Barbara Prezelin/ Dr. Edward
Triplett

GRANT TITLE: Molecular Biology of the Photoregulation of
Photosynthetic Light-Harvesting Complexes in Marine
Dinoflagellates

PERIOD OF PERFORMANCE: 1 October 1987-31 March 1991

OBJECTIVE: Our long term objective is to study the genetic
basis of light- and nutrient- regulation of photosynthetic
light harvesting complexes in marine dinoflagellates.. The
peridinin-chorophyll a-protein (PCP) complexes of
Glenodinjum sp.are being developed as a model system for the
proposed genetic analyses. The specific aims of the present
proposal are to obtain complete sequences of all cDNA
molecules representing the translatable portions of the PCP
gene family and of all PCP genes along with their upstream
areas of control. PCP light controlled genes will then be
studied with particular attention to the nature of the
information transfer which leads from the perception of a
light signal to an altered pattern of transcription of PCP
genes.

ACCOMPLISHMENTS: We now have a firm foundation both at the
physiological level and at the molecular biological level
for studying the genetic basis of light regulation of 1light
harvesting components (LHC) in a broad sprectrum of
eucarylotic algae. We have used Heterocapsa pigmaea (AKA
Glenodinium sp.) as a model system to 1) perform a DNA
analysis including renaturing kinetics and melting profiles,
2) produce both genomic and cDNA libraries, 3) select from
the cDNA library over 30 clones for the PCP mRNA, 4) select
from the genomic library six clones carrying sequences for
the PCP DNA, 5) perform southern blots with nuclear and
Chloroplast DNA to determine that PCP is represented by a
nuclear encoded multigene (at least six) family, 6) perform
northern blots on mRNA extracted from cells grown under
different light conditions and from this determine that
there are two size classes of PCP mRNA, one of which is
light reqgulated and one of which appears to be constitutive,
7) obtain the nucleotide sequences of one complete and five
truncated PCP cDNA’s, 8) determine that these six cDNA’s are
not identical (and therefore encoded by different genes) but
share extensive homology with each other. they appear to be
totaly unrelated to light harvesting genes of flowering
plants, euglena and cyanobacteria (blue green algae).

: Our results are providing new approaches for
studying the structure and function of light-harvesting
complexes within the photosynthetic apparatus of these
microalgae, as well as molecular explanations for the




nutrient dependent photoadaptive physiology of microalgae
thus far only well defined at the whole cell level. In
addition, our information provide the first key steps toward
broadening the use of marine microalgae and their products
in modern industry. Furthermore, field populations can often
reach cell densities and develop natural toxin to the extent
that they become a threat to water quality control.
Understanding how light fields and and nutrient conditions
control the genetic expression of important light harvesting
components should lead to improved approaches to regqulating
algal growth yield in contained environments.

WORK PLAN: The planned experiments are: a) to sequence the
complete set of PCP cDNA’s that we have isolated from cDNA
libraries. Sequence comparisons will give us the exact
number of genes in the family. b) Oligonucleotides directed
to unique sequences in our cloned cDNA’s will be used to
perform northern blots on RNA prepared from low and high
light cultures. These experiments will tell us which genes
respond to low light by producing higher levels of mRNA and
which are constitutive. c) Nuclear runoff experiments will
be performed on nuclei derived from low light and high light
cultures. These experiments will tell whether the control of
light regulated genes is at the transcriptional or
posttranscriptional level. d) PCP genes found to be
transcriptionally regulated by light are to be completely
sequenced . e)Transcriptionally controlled PCP genes would
be further analyzed for cis operating control regions by gel
retardation assays and DNAse footprinting. f£) A comparison
will be made between PCP genes of H. pigmaea and those of
other dinoflagellates having different life styles for
optimizing the capture of radiant energy. g) We shall
continue our studies on the effects of light levellight
color and nutrient availability on the kinetics of
transcription and translation of the PCP genes. h) We shall
begin studies on geres involved in coding for the second
component (chlorophyll a/cy; proteins) of the H. pigmaea
light harvesting system.

INVENTIONS: none
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